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論 文 内 容 要 旨
[Introduction] Veillonella species is one of the major anaerobes in the oral cavity and frequently 
detected in both caries lesion such as ECC (early childhood caries) and healthy oral microbiome. 
This bacterium has been known to utilize lactate and to possess the ability to convert nitrate (NO3-) 
into nitrite (NO2-). Recently, the interest of NO3-/NO2- has been increased rapidly, because of its 
advantageous effects on promoting the oral and general health, by inhibiting the growth and 
metabolism of oral pathogenic bacteria such as Streptococcus mutans and lowering the systematic 
blood pressure. However, there is only limited information on the regulation of NO2- production of 
Veillonella species. Therefore, this study aimed to elucidate suitable environmental conditions for 
oral Veillonella  to grow and produce NO2-, and their biochemical mechanism by which the NO2- 
production is regulated. 
[Materials and Methods] Veillonella atypica and Veillonella parvula were used as oral Veillonella 
species and S. mutans was used as a control. These bacteria were grown under anaerobic conditions, 
and harvested, washed and resuspended bacteria were used as resting bacterial cells.
[Results and Discussion] There was no effect of NO3- on the growth of S. mutans and Veillonella 
species, except at high dose (100 mM) on Streptococcus mutans (p<0.05). The growth of S. mutans 
was inhibited significantly (p<0.01) by NO2- at a low dose of 0.5 mM, while it needed 20 mM to 
inhibit the growth of Veillonella species (p<0.01). Furthermore, NO3-/NO2- stimulated the growth 
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species was increased by the environmental factors (lactate, acidic pH, and anaerobic condition) 
and growth conditions (the presence of NO3-/NO2-), and linked to the anaerobic lactate metabolism. 
The stoichiometric consideration revealed that NO3- was reduced to NO2- by accepting the reducing 
power derived from the oxidization of lactate. These findings suggest that biochemical linkage 
between NO3--NO2- and lactate metabolism in oral Veillonella species is an important key to maintain 
the oral and general health.









実験には口腔Veillonella属のVeillonella atypicaおよびVeillonella parvulaを用い，対照にS. mutansを
用いた。これらの菌を嫌気的条件下で培養し，増殖後に回収，洗浄して菌懸濁液を調整し，静止菌と
して実験に供した。
増殖実験の結果，0.1 ～ 100 mMのNO3-はVeillonella属の増殖に影響を及ぼさなかった。一方，100 
mMのNO3-はS. mutansの増殖を有意に抑制した。S. mutansの増殖は低濃度（0.5 mM）のNO2-で有意
に抑制されたが，NO2-によるVeillonella属の増殖抑制には20 mMの濃度を要した。また，NO3- ／ NO2-
の存在は増殖誘導期を短縮し，Veillonella属の増殖を活性化した。Veillonella属によるNO2-産生活性は
それに適した培養環境（乳酸の存在，酸性pH，嫌気条件，NO3- ／ NO2-の存在）によって増加し，嫌
気的乳酸代謝に関与していた。さらに，化学量論的考察の結果，乳酸の酸化に起因する還元力を受け
ることでNO3-が還元されNO2-に変換されることが明らかとなった。
これらの結果は，口腔Veillonella属におけるNO3- ／ NO2-代謝と乳酸代謝間の生化学的連関が口腔と
全身の健康の維持に重要な役割を果たしていることを示唆している。本研究成果は，口腔Veillonella属
が口腔および全身の健康を維持するにあたり，潜在的な調節機構を見出したものであり，今後の歯科
医学の発展に大いに貢献し得ることが期待される。したがって，本研究成果の歯学領域への学術的貢
献は高く，本論文は博士（歯学）の学位に相応しいものと判断する。
